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O AR LRZEERE IR, 20%T0%404 K E 09 FLBA 4% 0% . DEAE-Cellulose #=
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Abstract: The novel lectin was isolated from the mycelium of Hypoxylon sp. by phosphoric acid buffer,
precipitation of 20%—-70% (NH,4),SO,, DEAE-Cellulose and Sephadex G-100 chromatography. It turned
out to be a single band in PAGE. SDS-PAGE showed the subunit of Hypoxylon sp. lectin (HSL) was
15.9 kD. HSL was glycoprotein through dyed by Periodic acid-Schiff reaction, and the carbohydrate
content was 15.5%. B-Elimination revealed the bond between the polysaccharide and the protein of HSL
was O-type glucopeptide one. The HSL could agglutinate erythocytes regardless of blood type or animal
species. HSL was less thermostable, and the hemagglutinating activity declined obviously after being
heated 10 min under 50°C. The HSL was alkali-stable but not acid-stable. Its activity was affected by
A", Fe*', Ca’" and Zn?'. The hemagglutination of the lectin on mouse erythrocytes was inhibited by

galactose and lactose among the sugars tested.
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BEEE R T — R R . B S L —
AL AT 86 45 A 0 B T EORE R 1, B RE IS BESE AN
s DLTE FoE R AU BEEE R AE A SR A A A i
I, BARZMAEYFER, MRe bR . iR
PSRN 7111 7100 N 2 I e L 9 o v X
HAGE R, HEE A, BEMAED . &
PEPTTE B TRz, S fbeE . g
M2 et N R 2R S P A R R, JF
B TR IZ I . 697 fdE e Tl A= =0 %
BRI IZ AW R B MEE R R, dwis
Wiy -8 A EE S RAE R — A EEE S 1] .

A KV (Hypoxylon sp.) &R H- (M HEAE T, Mk
P JE B . R E A = R G, R 22 %0
WREEA KT o 3 T, SR AUEE IR0, A BE S iR
T S U IR A T ) R R 4 i BE ) TR i B AR
HAERKKEE. HETAXEKEHITRZ WL TR
R T B HIE, TR 22 v B PR A o a0
BEE R G o AR SR N K P o 22 R rp
il BEE R, JE IR T Y, i
— 2 B FF  R A HE RS A .

1 MRS

1.1 #rRFRR

1.1.1 EEZ#8: FKE (Hypoxylon sp.), 1T 4EH
SRR . XS M5 TRRT;
N A ARl R AF AR B A AL s B b A e
TRy 5 s il rhc R

1.1.2 PDiEFE: B (FH) 200 g, #i%HE 20 g,
7K 1000 mL, pH A %X

1.1.3 FEiK7|: DEAE-Cellulose & Whatman 2\ &)
7=l Sephadex G-100 & Pharmacia /A & ;= dh; N-
CBEEILA AW A Sigma 77, HABRE R FE A
afi; HARR B o bl

1.2 7%

1.2.1 B E: HAmAAMA Alserver 4T
#EF, 1200 r/min 2.0 KFR I, Z000BRH A #RER K
Ve 3-5 K, feJa B 2%41 40 il B o

1.2.2 MFERW: S EAMHENR T kittr, &
96 FLV>HY fit BEH M A 0.02 mol/L PBS (0.02 mol/L
W2 22 M1 -0.15 mol/L NaCl, pH 7.2) 40 uL, HUkf 5
40 pL A5 UGB . LA 40 pL 2%41 40 i &
W, WRHIRA), SIHCE 1 h 5 WEELE R, R
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MERYT TV BIAEHS, 22— /NS BEHE A 20 40 i
AH A T IR B LIS o BEAE R BTG FAA X
N R A B AR AR S AP A ) £ B8R g B AR
VA OTT & AR BEE R TR AL (U) .

123 BREHREZWNSBAEL: KREMERF
(150 t/min, 25°C) 5 d &K FE FE 2, %15 HERFK
H50 g, WS RUHIR, SRJ5MA0.02 mol/L PBS Z¢ 1t
W T 4°C VKAR N CE . B RS O (4°C,
12000 r/min, 5 min), B IE# LL20%—70%10 F1E 67
PR B LTE o LRGN, L 70% 00 11 A TTTE B %) L4 4
JL S A 5 L3 M R X DOVE R T PBS, Jf X Rl — 22
RGBT E BT P SO K, SR A E
50 mL |~ DEAE-Cellulose #1:(1.6 cm x 40 cm), F
AR ER M BE () PBS A ¥(0.02 mol/L R 2% v,
pH 7.2)%kME, 7£280 nm AP TR, JHids T 45
ANV, Y 0 04 T R 2T 40 ARG I HLE i v .
PEFRAT U E, We4i)5 |- Sephadex G-1004E(1.6 cm x
120 cm)iff— 2L 2lifk, P4 0.02 mol/L %) PBS
VRRE, [RIVE ARG, S B 3 PR A v i v, H 251
KB BRE, & TR, BRFKEEELER
(Hypoxylon sp. lectin, fij# HSL)AJZE .

1.2.4 HSL ZE RN E: RN DG EE R Bk ik
D72 o FiSCRR[S1J5 %, 7E Tris-H 2 BR 2% th i (pH 8.3)
AT LK, BEIC R T N 7.5%, HE KA BRI %
Wrsz i R-250494 8, 7% LRI 4 )5 PR A7 o

1.2.5 HSL FESFEHNE: SDS-F NI IG5
JKE B UK 2 BROSCRR[S13EAT, 73 B IR FE M 15%, VR4
e BE R 5%, %5 Siiisn s R-2504 ., T (R AR
A NBERRALEE b (MW = 94000 D). 4 I3 11 25 1
(MW = 66400 D). BEfHE (MW = 44300 D). fikfR
I AE(MW = 29000 D). K o2 JBE 2K 11 il 0 1 550 (MW =
20100 DAl o-FLiE & (MW = 14300 D). % Weber
Il Osborn A5 10, AR ESE A br i h 28 LR 15
HSL B FEAH X 43 F it .

1.2.6 HSL #E3&: RAH A At R -Schiff 44 {4
75U, SDS-PAGE Hibk SEEE R, i BE BT 3 T10%
UK LR -20% B D, Bl BorR, ok, RIEH
7% 0K SR 1 %1t BURR 75 W T-4°C T SR s rh 44k
1 h, BFEEDF10%7K & 1R 5041 B VR BEIE, 4 B,
ZHER AR B B I R A e . B L Schiff i
FIF4°C fESERE P YL (a1 h, Yo s MBERE rT 77 T
B 1% A ER A A10.1 mol/L HC1 AR H .
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1.2.7 HSL¥EZERIME: + B URikwi ie -
AT GE, LARATRE AR
1.2.8 HSL #ERRBRASIE DT X I0 &P ik
7E, K HSL B T 0.2 mol/L i NaOH /KiFH +, T
45°C ORI 2 h, 05 P TR 55 AR IO, ] s
A 22 AL B R [ R R 5 1) S8 AR O3, EL AR
AR I GIE AR AL
1.2.9 HSLBYHREERE RS #7: X HSL 41 g
BEEIG PR B 200 uL HSL(EEEE TG PEN 64 U)
JILA 200 uL PBS, 7EHE 1.0 mL B0 A i
W 40 pL, FEMEEKEB R, T 20°C-100°C Z[A],
BB 10°CH— M AE S E B AL R 10 min, B 5 7RI
FHVKASH, B e eV R S p A% R RE, I
EXT B ZT 240 B A ot 5 3% 4

AN [ 96 FE i NaOH 1 HCL %t HSL 40 it 358 48 7%
P52 B 40 pL RYBEER RIF M (BESETE N 64 U)
A3 S A B BE 4> 54 100.50,24 .12 .6 .3 mmol/L
() HC1 il NaOH ¥, 4°C VKA ICE 1 h 5 A% &
P o B Vs YRR A7 R R, RV R I R A B R
B, DL PBS XA, A 2% im4n & 1 h 5
MELLE IR

BB HSL AAse £ E MR m:
0.1 mol/L i KCI. CaCl,. ZnCl,, MgCl,. FeCl;.
AICL W - #% HSL (BEAETG 50 64 U)TE 10 mmol/L
EDTA H5sri&ENr, FHAIERKENERZ: EDTA,
A ARV RUM BN _EAnA K©, Ca*", Zn®" Mg™",
Fe’* AU 40 uL, FIA: BER K AEAT LA B, ARAL
IMARESBEESE R 40 uL, TRSICE T 4°C VK46, 1 h
Ja FFLEIA 40 pL 2% R4 B RIRS), SR
B h JEWEEL R JFLIRZ EDTA AR HE AR
X B2

T 200 B 5 4 305 Tk A S - 4 RN AR i T
%, FECVIORLINBEAR_EMAC R AOBEA T 40 ul, XF
PBS #1745 LA B 5 B LM 40 uL HSL (BEHETR
TR 64 U), IREJGTE 4°C vKAETHCE, 1 h J5 H1LiE
JA 40 uL 2%FR 4T A MBI, SRS 1 h J5 Mg
g

2 SRS
2.1 HSL W9 E54ik

FIKE T8y 22 PBS 22 vhyd 4 2 A FR 44 T v
JE 152N EEE Z AUHLEL, 1ZHL5L 2 DEAE-Cellulose F

J2HT, 155 5 UG 1), 2SI, A
BEELA w0 I BE TG o ¥ A R YEE T Sephadex
G-100 tEE—24lifk, 5] 2 NUeigEE 2), 40
BEEAEITIME Ay FEEAT BE MG, Ay BRI TC TR .
W AR BEIRIRGE TR R, WU TR, 153145 K
PREE S 2R A4l
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Fig.1 DEAE-Cellulose chromatography of HSL
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2 HSL B9 Sephadex G-100 ¥ Z#f
Fig.2 Sephadex G-100 chromatography of HSL

2.2 HSL #iENE

alifb 5 Ay BRI TN IR TR R R IS PR UK I, RE
MO dets, MER3EH, A FEEHH A0
i, 25 Won AR B ARE f oA Al
23 HSLITEHFEFMEELRE

2 15% SDS-PAGE HLik, Z5H LA 4, #hg
Weber il Osborn fi4 75 15 b i 25 11 A Ar v il 26 L
SRAS R IR B e B 2R 1) S FE AR X 4 F iR 15.9 kD,
KA BR -Schiff Je ik, HIKEERZ Schiff X7
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Ye oy Jo ] B — 2R 55 B B YL R 41 1 B 1 AR
(Kl 5), B HSL R &F PR, B—FbEd A Lt
AT B R I A5 HSL AOBERE & 15.5%,

KN CIEZ R =3-0R:2h% 8

Fig. 3 Electrophoretic pattern of the different purified
samples

Note: 1: Precipitation of 20%—-70% (NH4),SO4; 2: Sample A from
DEAE-Cellulose; 3: Sample A; from Sephadex G-100.

4 HSL B9 SDS-B2 74 4 B R 52 AY . ik

Fig. 4 SDS-PAGE of HSL

Note: 1: Precipitation of 20%—-70% (NH4),SO4; 2: Purified HSL;
M: Standard protein, Phosphorylase b (94.0 kD), Bovine serum
albumin (66.4 kD), Ovalbumin (44.3 kD), Carbonic anhydrase
(29.0 kD), Soybean trypsin inhibitor (20.1 kD), a-Lactalbumin
(14.3 kD).

5 HSL Hyid #BR-Schiff £ &
Fig. 5 Periodic acid-Schiff reaction of HSL

http://journals.im.ac.cn/wswxtbcn

2.4 HSL #ERKBIFER

H1 T O-BUMH R Bl AR, 7 Bl VA VR A 1
AT RAET B-IHE RN, FEMMGERAL, S5t
SEIN 22 SR N o- LN IRTR . IR R A B o- 2 5
TIRER, TERX 2 PRI FIZFEFRTE 240 nm ib1y
A HIE L AN HSL 28B4k 31 5 7E 240 nm b
L AN B AL HLUS A LA 5 I B3 (& 6), X
UL T HSL s RSl O-BUME A5

0.200 | \\ With NaOH

—
0.100 | \\/—

Abs.

Without NaOH
0.000 . .
220.0 240.0 260.0
Wavelengh (nm)

6 HSL W 4L 32 /5 B 58 5P IR Y e i
Fig. 6 UV spectra of HSL after alkali treatment

2.5 HSL B4R IE S

2.5.1 FIMLTZRARAEEEEVER: HSL W@ AS R Fh s
LA BEAEAE T G SR ISR 1, fi# 1 R HSL
AEREBEEAR LA AR LT 4THE(A . B, O IiL7Y), 4.
X R LG, Uil HSL R HAT A A & —
PEFNFP & & — e, (EC I 1) A () 1t 21 240 i ) 458
SR B N N 25 5, KGR T AN ) 5 SR FH AR, R fIK
BEEFEVRFE N 0.02 mg/L, 177 X XS 2T 240 Jifd 7%) B 4 A FH o
55, IARBEEWRIE N 0.6 mg/L,

#1 HSLBEEFM

Table 1 Hemagglutinating activity of HSL
L1411 HSL /MR EE
Erythrocyte =~ Minimum concentration of HSL (mg/L)
AN Human A type 0.15
B type 0.15
O type 0.15
4 Rabbit 0.02
X9 Chicken 0.60
i Fish 0.30
F Mouse 0.15
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2,52 REXMBESEEFEMERFM: HSL b5,
TE VB EE A b 2455 LR RS, DU A [ 3k B2 X6
HSL &G PERSEm, 258 U3R 20 HSL /Y I BE T
PETE 40°C LA FRAE, 50°C AbBH)S, HBEAEm I N
JERHY 172, A 60°C B PE N 58 478 %% . ftbnl
UL, HSL X AT E

F 2 REX HSL g&EE RN

Table 2 Effect of temperature on hemagglutinating
activity of HSL

HSL Y £L 40 I SR A 1 1
Hemagglutinating activity of HSL (U)
64 32 16 8 4 2

1L
Temperature (°C)

20 o *
30 + +
40 + +
50 o *
60 - = - — _ —
70 - - - - -
80 - - - - -
90 - - - - -
100 - = = - — —

+ + o+ o+
+ o+ 4
+ o+ 4+

b
Es
-t

Note: Initial hemagglutinating activity of lectin: 64 U; +: Hemag-
glutination activity; —: No hemagglutination activity.

2.5.3 HSL ZHBEE &5 M AIBRBRES &2 1% : HSL 764
[F] ¥ 5 Y HCT A1 NaOH 1 FH % BLZ1 40 B 9 e £ 305
PR, Hgh B 0033, HSL 0.1 mol/L HCI kb B
Jei, HE R D 2 FOR G 1/8, TMi£E0.1 mol/L NaOH
AbHE, HOEPEREAR S 5ok 1 1/2, AT L HSL & —F
TEM I R A B8 OB, 1 7 A i B A 58 v e A
FERIBEE M .

%3 NaOH 1 HCI1 ¥ HSL S5 55 14 8 220

Table 3 Effect of NaOH and HCI on hemagglutinating
activity of HSL

¢ (Acid or base) 21 20 ffa B A T
(mmol/L) pH Hemagglutinating activity (U)
NaOH, 3 11.76 64
NaOH, 6 11.99 64
NaOH, 12 12.01 64
NaOH, 25 12.22 64
NaOH, 50 13.02 32
NaOH, 100 13.29 32

HCI, 3 3.02 64
HCL, 6 2.80 64
HCIL, 12 2.60 64
HCI, 25 2.42 32
HCL 50 0.95 16
HCL, 100 0.66 8

Note: Initial hemagglutinating activity of lectin: 64 U.

254 BB FXHSLARSEERANEM: &8
BT HSL (5200 W3 4, HSL 22 EDTA b5
EVEPET JG, A HGT BT 40 i i) B AR TG R S 4R
BTAX. F''. AP B TAEWE N 0.8 mmol/L
iF, BPRIfE HSL W& HEEAETME, i Ca®, zZn™" %%
BRI 12,5, 3.2 mmol/L I A REIK & ik
FERBYTEE . Mg X HSL 3% M A% 52 TCATATVE .

*4 £REBTFX HSL SEEHERNTM

Table 4 Effect of metal ions on hemagglutinating
activity of HSL

BESEENE T < S T IR AR I

SEET - .
Metal ions Minimum concentration of
Metal ions (mmol/L)
K* -
Ca** 12.5
Zn** 3.2
Mg2+ _
Al 0.8
Fe* 0.8
HSL treated
with EDTA -

Note: Initial hemagglutinating activity of lectin: 64 U; +: Hemag-
glutination activity; —: No hemagglutination activity.

2.5.5 FEINHISEIE: HSL BN HI 5256 145 1 W3 S,
JNFE 5 AT, HSL X SLZT 40 () B 45 375 1 ml ol LA
D->F ZUME A A i, AR ik B2 40 50, 25
mmol/L, T HA T 8 Ffob X HSL A #5E 4R 16 14
TeIHIVE

x5 HEXT HSL B &AM H (R

Table 5 Inhibition of hemagglutinating of HSL by sugars
B mgipem  BOMURIRE

Sugars Tibisien Minimum inhibition
i O concentration (mmol/L)
WLH% Inositol ~

D-AKBE D-Xylose _
H# M Mannitol _
FZEhE Maltose _
FLBE Lactose Es 50
MEME Sucrose _
D-T# ¥ D-Mannose _
D-#j% 8 D-Glucose _
D-£:#.H D-Galactose + 25

N-Z [ -D-2 H: A 4 1
N-Acetyl-D-glucosamine

Note: Initial hemagglutinating activity of lectin: 64 U; +: Hemag-
glutination activity; —: No hemagglutination activity.
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3 W

AT K A P 22 A8 b s 4l AR A5 21 1% HSL AH X I
ForFitoh 15.9 kD, S BUR -Schiff 377 24 ¢t 3 —
FIRFINE @, WRELIR-BEIRTED 2 HSL AHE 3t
N 15.5%, FB HSL b — R0l 8 1 o3l 2 % HSL
Wi R SRR AE 53 BT & B LS KB Dy O-AUBE AR . HSL
X RO B AR RS E PR, R B A B 50°C B, JLEE
BETE PR B JF R 19 1/2, 60°C I, HBESE TG E5E 4
WA, HHAM A HEEER LR, FasBHERTE 90°C
T 30 min {AREMEEE 172 MIEHED; REBESE
100°C AbEE 60 min!"", 58K P55 HBESE G M, 1T
HSL 2 A fae A,

7 EDTA 5% HSL r FH &8 B )5, HSL
W JCHEAE TG M, iR HSL J&—Fh 4 i B PRI 1y
WA, LB TR HSL F4r5mA AP Fe’* Ca™" |
70> 4y T A n e LR i TR R R, X R X
B4 JR B T BUAEAE AR HSL RARGE My B IR %
(IVER] . HSL 7£0.1 mol/L HCI AbBEJ5, HoIm 1k I
FFRAY1/8, MTEFIN A Y NaOH AbFR 5, Hig
PEAL ARSI FOR A 1/2, AT 0L HSL J&—Fh e i i
B R BCASERE, T AE A S B P 85 e R O
Fo Ul R ML 25 A 500 T 54T L Tk
Kz Y,

MBEXT HSL AOBESE TG PRI 6, X r it i
Hh U LB RN UM BE A8 1 ) LR AR 0 1, T ELiA
KB FUBE BT BE ) L LB SR, X AT RES HSL
ZEA AN Z AR R B e — A UL LR 1Y
HSL W REFEAN ARG . AT RAEER N . iR
T B SV 22 BRI B R v 4 R A T
TR SR R BB R R W R EE W EZ —,
HE— 25 W58 OB ZS G Rk, YT OF ST AR B RS
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RS KA LG AR DAL HSL BT A A AR
AEEME L,
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